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Subject: Air Toxics Risk Assessors (ATRA) monthly call--September Presentations attached!

Attachments: Caudill - Continuous Metals & Passive VOCs.pptx

mobile monitoring R5 090815.pdf

Agenda for September 10, 2015 ATRA Call:

Motria Caudill and Marta Fuoco of R5 will be presenting the following topics:

Next Generation Monitoring Technologies, including Xact Continuous Metals Monitoring, GMAP H2S/CH4 monitoring, passive tubes (VOCs, PAHs)
and Village Green

Motria and Marta will be leading the conversation but please be prepared to bring your experiences to the discussion.

Conference call in 866-299-3188 code 2158142172
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Semi-continuous metals monitoring in R5 

Program benefits and future options  

Motria Caudill, Sept. 10, 2015





 Routine method vs. NextGen

        Traditional filter-based metals sampling

24-hour integrated PM sample

Weeks of waiting for lab results

Typically ~60 samples per year on 1-in-6 day schedule

Source apportionment difficult with complex meteorology

Good for chronic exposure and multi-year studies



         Next generation semi-continuous monitor

1-hour sample for 23 metals and trace minerals

Near real-time data via built-in XRF laboratory instrument

Over 700 measurements per month or 8,000 per year

Match data to hourly wind direction to help ID sources

Quick decision making allows for earlier risk reduction















Reel-to-reel metals filter tape









Site deployment and O&M

Our current approach: short-term (3-6 month) studies

Advance visit(s) needed to secure site access and get a quote for electrical installation

Every time we move the trailer, 3-5 days of staff time and $2-4K needed for electrical installation

Once system is running, filter tapes are changed once every 3 weeks. Local monitoring agency can be trained to change tapes. 

Short-term option: to skip the complications of electrical set-up, can run the system for ~ $300/week on the diesel engine. The trailer has a >200 gallon tank. 









U.S. Environmental Protection Agency

Example: Metal recycler, data show
potential to violate Pb-NAAQS 

Points on map:

Originally targeted emissions point - furnace. This appears to be the main area of Pb & As emissions. 

Secondary impacts from scrap shredder.



Follow up: long-term TSP-Pb monitoring



1

2

Pb percentile plot







U.S. Environmental Protection Agency

EJ community – multiple 
sources of Mn identified



Follow up: bulk storage facilities are required to develop PM fugitive emissions plans; one is installing baghouse







U.S. Environmental Protection Agency

Metals - next steps

We are pursuing options to collaborate with other EPA organizations and to share the expense for special studies – other Regions, OAPQS, ORD, OECA/NEIC, ATSDR, SLTs. 

Plans for 2016 include using Xact for SLT studies:

Michigan will deploy as part of air toxics local-scale grant at near-road sites

Minnesota may investigate unknown Pb source in Twin Cities 







Next Generation Ambient Air Monitoring for Benzene and Toluene Compared with Traditional Methods at the Fenceline of an Indiana Oil Refinery

Motria Caudill1, Wayne Whipple1, Karen Oliver2, Donald Whitaker2

1EPA Region 5, 2EPA Office of Research and Development
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U.S. Environmental Protection Agency

Petroleum Refinery Sector Risk & Technology Review; New Source Performance Standards

Additional emissions control requirements

Application of a new air monitoring method to detect fugitive emissions

EPA set an annual average benzene concentration standard at the refinery fence line, measured using 2-week integrated samples placed around the refinery fence line perimeter.

Does the proposed monitoring method compare well with current procedures?







U.S. Environmental Protection Agency

Proposed method – Passive tubes, 
collection via Modified Method 325A,
analysis via Modified Method 325B











Thermal Desorption 

(TD) -GC-MS







U.S. Environmental Protection Agency

This study

Follow-up to an initial feasibility study led by EPA’s Office of Research and Development (ORD) and Regions 3, 5, 6, & 8: “Collaborative Evaluation of a Low-Cost Volatile Organic Compounds Passive Sampling Method & Analytical Laboratory Intercomparison”.

Our objective is to quantify the comparability of the new passive tube method to EPA’s recommended method for VOC sample collection – canisters.

Added benefit: we received permission to piggyback sampling on an existing fenceline network of autoGC stations at an Indiana refinery. 







U.S. Environmental Protection Agency

BP Refinery, Whiting, Indiana



Four-station fenceline network is result of 2012 agreement between refinery, regulators, & private citizen groups. 

BP committed to provide comprehensive air quality information regarding conditions at the fenceline via this public website:

http://raqis.radian.com/pls/raqis/bpw.whiting









U.S. Environmental Protection Agency

We collected 8 sets of 1-week samples on top of GC trailers



passive 

tubes

12L canister

GC inlet













U.S. Environmental Protection Agency

Challenge – different analytes

CRL determined 60 VOCs in canisters

ORD determined 9 VOCs in tubes

1,3-butadiene

Benzene

Carbon tetrachloride

Toluene

PERC

Ethylbenzene

m,p-xylenes & o-xylenes

Styrene

BP determines 4 via autoGC

Only benzene and toluene are on all three lists







U.S. Environmental Protection Agency

Results

28 valid sets (of possible 32) 1-week paired canisters & tubes collected; analyzed at CRL and ORD, respectively

Comparison methods

Plotted linear regression for full dataset

Correlation (R-squared), intercept, and slope

Calculated Relative Percent Difference (RPD) for each pair

















U.S. Environmental Protection Agency

Benzene – Canister vs. 
Tube Regression









U.S. Environmental Protection Agency

Benzene and Toluene – 
Canister vs. Tube RPD



25% target 

for air toxics







U.S. Environmental Protection Agency

Conclusions

All three VOC monitoring methods compared within reasonable limits for both benzene and toluene. 

Duplicate tubes had excellent agreement (<3% diff).

More field testing is recommended to confirm that these relationships hold up during extreme summer and winter weather conditions. 

Passive tubes could be used in variety of short-term studies with minimal infrastructure required.
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Geospatial Monitoring of Air Pollution - H,S/CH,

DUVAS - BTEX
Cairpol H,S Sensors
Village Green - IL
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Marta A. Fuoco
Air and Radiation Division
U.S. EPA Region 5
Fuoco.Marta@epa.gov
312-886-6243

U.S. Environmental Protection Agency
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How does it look?

high concentrations (~3000ppb H,S); follow-up presents even higher (>12,000 ppb)

) U
Air Monitoring and Enforcement collaborate with ATSDR; finding of
“urgent public health hazard;” problem mitigated

[ Compliance monitoring: company asks for termination of CD; monitoring finds
a extremely high values (>11,000 ppb) D

Informs CD decision and further work with company

O . - .
EX 3 Request for odor complaint assessment near facility; low concentrations
] D

Informs community impact

X O Mobile fenceline H2S assessment: four sources in a community; ¥4 facilities present

U.S. Environmental Protection Agency
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“Citing ATSDR’s recommendation, EPA officials issued an
administrative order to the City of Detroit to address the
problem. The city took action to prevent overflow of the
sulfide groundwater and control the release of hydrogen
sulfide into the ambient air. Follow-up air quality
monitoring has shown shows that levels of hydrogen sulfide
gas have been significantly reduced and no longer pose a
health threat.” CDC Your Health-Your Environment Blog
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Cooper a/c 1 S. N. #081

Cooper aic 1 S. N. #081

FID 145

Status

WellName

Latitude

Longitude

GatheringF

Control EquipmentLocal Flare Drum

Directions: To here - From here






Successful Field Campaign
Components:

« Approved Quality Assurance Project Plan
 Measureable Objectives

« Safety Plan/Personal Protective Equipment
Assessment

 Communication Plan
— Vehicle handouts
— Notify Facility/City/State Officials
— Desk Statements
— Public Meeting
e Budget
— Travel and other expenses
« Collaboration

o Stellar field & technical staff!





Current/Future Needs:

Perpetual:
— Audit/Calibration gases (H2S and CH4)

— Spare Mounting hardware, sample line, cables, etc.
— Maintenance contract

— Communication service contract
— Dedicated vehicle

— Travel Budget

* Leveraging R5 resources to enhance
monitoring:
— PID

— IR Camera
— VOC SUMMA cans






DUVAS

Differential Ultra Violet Absorption Spectroscopy

SRR
)
i

Ammonia
» Sulfur dioxide

» Nitric oxide

» Nitrogen dioxide

(N )
i
N
A
AN
ALY
i

« Ozone

 Benzene

* Toluene

« Ethylbenzene

« Oxygen S

*  M-Xylene [E=2: "mw e —

- P-Xylene Eg if

- =0 =208

e Styrene **

 Formaldehyde ** e

U.S. Environmental Protec|

** additional parameters





Cairpol CairSens - H,S sensor
0-1000 ppb

www.cairpol.com

U.S. Environmental Protection Agency
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